Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.008 Å; disorder in main residue; R factor = 0.046; wR factor = 0.139; data-to-parameter ratio = 21.9.
The Sn atom in the title compound, [Sn(C 4 H 9 ) 2 (C 11 H 14 NS 2 ) 2 ], exists in a tetrahedral C 2 S 2 Sn coordination geometry. The geometry is distorted towards skew-trapezoidal-bipyramidal owing to the proximity of the double-bonded S atoms. The C 2 Sn angles range from 129.0 (2) to 136.9 (2) , the covalent Sn-S lengths from 2.529 (1) to 2.544 (1) Å , and the dative Sn S lengths from 2.831 (1) to 3.042 (1) Å in the five independent molecules comprising the asymmetric unit. Two of the butyl groups were modelled over two positions of equal occupancy. All butyl groups were refined with distance restraints.
Related literature
For other di-n-butyltin dithiocarbamates, see: Farina et al. (2000) ; Lokaj et al. (1986) ; Menezes et al. (2005) ; Vrá bel et al. (1992a,b) ; Vrá bel & Kellö (1993) ; Zia-ur-Rehman et al. (2006) . For a review of the applications and structures of tin dithiocarbamates, see: Tiekink (2008) .
Experimental
Crystal data [Sn(C 4 H 9 ) 2 (C 11 H 14 NS 2 ) 2 ] M r = 681.62 Triclinic, P1 a = 17.7745 (2) Å b = 19.5463 (3) Å c = 26.2062 (4) Å = 102.5254 (7) = 95.1492 (7) = 110.2569 (8) V = 8202.1 (2) Å 3 Z = 10 Mo K radiation = 1.06 mm À1 T = 123 K 0.30 Â 0.30 Â 0.10 mm
Data collection
Bruker SMART APEX diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.743, T max = 0.902 67722 measured reflections 36923 independent reflections 23409 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.046 wR(F 2 ) = 0.139 S = 1.15 36923 reflections 1684 parameters 96 restraints H-atom parameters constrained Á max = 2.53 e Å À3 Á min = À1.45 e Å À3
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2009 ). Fig. 1 . Thermal ellipsoid plot (Barbour, 2001) of one of the five independent molecules of dibutyldi(N-benzyl-N-isopropyldithiocarbamato)tin at the 70% probability level. Hydrogen atoms are drawn as spheres of arbitrary radius. The disorder is not shown.
Figures
Bis(N-benzyl-N-isopropyldithiocarbamato-κS)din-butyltin (IV) Crystal data [Sn(C 4 (7) 0.07056 (7) 0.77536 (4) 0.0284 (3) S10 0.54200 (6) −0.07283 (7) 0.72210 (4) 0.0273 (3) S11 0.66700 (7) 0.16165 (6) 0.88444 (4) 0.0272 (2) S12 0.77308 (7) 0.08198 (7) 0.91306 (5) 0.0329 (3) S13 0.68694 (6) −0.28802 (6) 0.63039 (4) 0.0242 (2) S14 0.68046 (7) −0.14425 (6) 0.69001 (4) 0.0264 (2) S15 0.53479 (7) −0.37098 (7) 0.52521 (4) 0.0308 (3) S16 0.42879 (7) −0.28494 (8) 0.51283 (6) 0.0480 (4) S17 −0.08574 (6) −0.32517 (6) 0.57251 (4) 0.0233 (2) S18 −0.06705 (6) −0.46318 (6) 0.51304 (4) 0.0232 (2) S19 0.05551 (7) −0.24046 (7) (7) 0.0259 (6) 0.0140 (5) −0.0043 (4) −0.0035 (5) S7 0.0251 (5) 0.0255 (6) 0.0228 (5) 0.0085 (5) −0.0039 (4) 0.0005 (4) S8 0.0233 (5) 0.0273 (7) 0.0356 (6) 0.0097 (5) −0.0034 (5) −0.0008 (5) S9 0.0309 (6) 0.0245 (6) 0.0254 (6) 0.0086 (5) −0.0011 (4) 0.0033 (5) S10 0.0216 (5) 0.0285 (7) 0.0238 (6) 0.0058 (5) −0.0030 (4) −0.0001 (5) S11 0.0262 (6) 0.0259 (7) 0.0217 (5) 0.0058 (5) −0.0041 (4) 0.0007 (4) S12 0.0230 (6) 0.0327 (7) 0.0352 (6) 0.0102 (5) −0.0018 (5) −0.0030 (5) S13 0.0259 (5) 0.0195 (6) 0.0229 (5) 0.0082 (5) 0.0000 (4) −0.0005 (4) S14 0.0276 (6) 0.0213 (6) 0.0281 (6) 0.0107 (5) −0.0004 (4) 0.0021 (4) S15 0.0311 (6) 0.0259 (7) 0.0291 (6) 0.0119 (5) −0.0080 (5) −0.0020 (5) S16 0.0197 (6) 0.0284 (8) 0.0865 (11) 0.0064 (6) −0.0082 (6) 0.0078 (7) S17 0.0233 (5) 0.0214 (6) 0.0230 (5) 0.0090 (5) −0.0005 (4) 0.0022 (4) S18 0.0221 (5) 0.0235 (6) 0.0226 (5) 0.0091 (5) 0.0015 (4) 0.0036 (4) S19 0.0322 (6) 0.0286 (7) 0.0225 (6) 0.0122 (5) −0.0070 (4) 0.0012 (5) S20 0.0213 (5) 0.0288 (7) 0.0306 (6) 0.0076 (5) 0.0000 (4) 0.0075 (5) 1.742 (4) C74-C75 1.392 (8) S10-C69 1.683 (4) C74-H74 0.9500 S11-C80 1.760 (4) C75-C76 1.388 (7) S12-C80 1.682 (4) C75-H75 0.9500 S13-C99 1.744 (4) C76-H76 0.9500 S14-C99 1.699 (4) C77-C78 1.506 (6) S15-C110 1.731 (5) C77-C79 1.528 (7) S16-C110 1.706 (5) C77-H77 1.0000 S17-C129 1.750 (4) C78-H78A 0.9800 S18-C129 1.693 (4) C78-H78B 0.9800 S19-C140 (7) C107-C108 1.475 (7) C14-H14 0.9500 C107-C109 1.534 (7) C15-C16 1.395 (7) C107-H10J 1.0000 C15-H15 0.9500 C108-H10K 0.9800 C16-H16 0.9500 C108-H10L 0.9800 C17-C19 1.507 (6) C108-H10M 0.9800 C17-C18 1.531 (6) C109-H10N 0.9800 C17-H17 1.0000 C109-H10O 0.9800 C18-H18A 0.9800 C109-H10P 0.9800 C18-H18B 0.9800 C111-C112 1.511 (7) C18-H18C 0.9800 C111-H11A 0.9900 C19-H19A 0.9800 C111-H11B 0.9900 C19-H19B 0.9800 C112-C113 1.383 (6) C19-H19C 0.9800 C112-C117 1.385 (7) C21-C22 1.522 (5) C113-C114 1.373 (8) C21-H21A 0.9900 C113-H11C 0.9500 C21-H21B 0.9900 C114-C115 1.359 (8) C22-C27 1.387 (5) C114-H11D 0.9500 C22-C23 1.387 (6) C115-C116 1.396 (7) C23-C24 1.386 (6) C115-H11E 0.9500 C23-H23 0.9500 C116-C117 1.373 (7) C24-C25 1.378 (6) C116-H11F 0.9500 C24-H24 0.9500 C117-H11G 0.9500 C25-C26 1.381 (7) C118-C119 1.517 (7) C25-H25 0.9500 C118-C120 1.523 (7) 1.504 (6) C132-C133 1.382 (7) C40-H40A 0.9900 C132-H13D 0.9500 C40-H40B 0.9900 C133-C134 1.388 (7) C41-C46 1.382 (6) C133-H13E 0.9500 C41-C42 1.397 (6) C134-C135 1.375 (7) C42-C43 1.382 (7) C134-H13F 0.9500 C42-H42 0.9500 C135-C136 1.382 (7) C43-C44 1.368 (7) C135-H13G 0.9500 C43-H43 0.9500 C136-H13H 0.9500 C44-C45 1.374 (7) C137-C139 1.508 (6) C44-H44 0.9500 C137-C138 1.512 (6) C45-C46 1.398 (7) C137-H13I 1.0000 C45-H45 0.9500 C138-H13J 0.9800 C46-H46 0.9500 C138-H13K 0.9800 C47-C48 1.516 (6) C138-H13L 0.9800 C47-C49 1.532 (5) C139-H13M 0.9800 C47-H47 1.0000 C139-H13N 0.9800 C48-H48A 0.9800 C139-H13O 0.9800 C48-H48B 0.9800 C141-C142 1.502 (7) C48-H48C 0.9800 C141-H14B 0.9900 C49-H49A 0.9800 C141-H14C 0.9900 C49-H49B 0.9800 C142-C143 1.386 (7) supplementary materials sup-20 C49-H49C 0.9800 C142-C147 1.391 (6) C51-C52 1.514 (6) C143-C144 1.381 (7) C51-H51A 0.9900 C143-H14D 0.9500 C51-H51B 0.9900 C144-C145 1.385 (8) C52-C57 1.390 (6) C144-H14E 0.9500 C52-C53 1.392 (6) C145-C146 1.376 (10) C53-C54 1.373 (6) C145-H14F 0.9500 C53-H53 0.9500 C146-C147 1.379 (9) C54-C55 1.389 (7) C146-H14G 0.9500 C54-H54 0.9500 C147-H14H 0.9500 C55-C56 1.374 (7) C148-C149 1.495 (7) C55-H55 0.9500 C148-C150 1.517 (7) C56-C57 1.388 (6) C148-H14I 1.0000 C56-H56 0.9500 C149-H14J 0.9800 C57-H57 0.9500 C149-H14K 0.9800 C58-C59 1.485 (7) C149-H14L 0.9800 C58-C60 1.509 (7) C150-H15B 0.9800 C58-H58 1.0000 C150-H15C 0.9800 C59-H59A 0.9800 C150-H15D 0.9800
